soiling without constipation.
Significant clinical differences in children with encopresis/soiling existed compared with children with paediatric constipation regarding: bowel movements per week, the number of daytime soiling episodes, the presence of night time soiling, the presence and number of encopresis episodes, normal stools, pain during defecation, abdominal pain, and good appetite.
Total and segmental CTT were significandy prolonged in paediatric constipation compared with encopresis/soiling, 62-4 (3.6-384) and 40 Children with faecal incontinence are not capable of controlling their bowels. Many doctors regard it as a trivial symptom which will eventually disappear. Apart from the shame and fear of discovery, however, it may lead to social withdrawal, low self esteem, and depression.1-3 Despite these consequences in children, encopresis and soiling have received less attention than enuresis.
The term encopresis was originally introduced by Weissenberg in 1926 to characterise the faecal equivalent of enuresis.4 Many have tried to define and classify encopresis, but no agreement has been reached. Some workers divide encopresis into either faecal incontinence with evidence of constipation (psychogenic constipation, psychogenic megacolon, paradox diarrhoea, or overflow incontinence),5-8 so called retentive encopresis, or non-retentive encopresis. The latter is further subdivided into a primary (or continuous) form (faecal incontinence with no evidence of constipation occunring in children who have not been toilet trained successfully) and secondary (or discontinuous) non-retentive encopresis (occurring in children who were completely toilet trained and subsequently regressed to incontinence).9 11 In contrast, however, Levine stated that virtually all children with encopresis retain stools.' He suggested that a plain radiograph of the abdomen often exposed substantial faecal retention, despite a normal history and physical examination. He therefore considered the term 'encopresis without constipation' to be incorrect.
The term faecal incontinence encompasses encopresis and soiling. The important difference is the amount of faeces lost. These two terms are often used indistinguishably in published work. In this study we define encopresis as the voluntary or involuntary passage of a normal bowel movement in the underwear (or other unorthodox locations), after the age of 4 years, occurring on a regular Is encopresus always the result ofconstipation? constipation, and reflects defecation in the underwear. Faecal soiling is defined as the involuntary seepage of faeces which is often associated with faecal impaction, and reflects staining of the underwear. 6 7 12 Encopresis is reported to be responsible for 3% of referrals to teaching hospitals and has been noted in 1-3% of those over 4 and in 1-2% of 7 year olds.5 13 14-16 The prevalence among children of 10-12 years was 1-3% for boys and 0-3% for girls. 5 Although faecal incontinence is a common problem in paediatric practice, the pathophysiological mechanisms are largely unknown. Marker studies have shown that the total colonic transit time (CTI) in constipated children is significantly prolonged compared with healthy controls.17-'9 Anorectal manometry in children with constipation and encopresis showed an increased threshold to perceive rectal distention and an inability to relax the external anal sphincter during defecation.2023
To find out whether faecal incontinence exists in the absence of constipation and to unravel possible different pathophysiological mechanisms, we analysed children with constipation with or without encopresis/soiling and children with encopresis/soiling only. Differences among these patients regarding their clinical symptoms, CTT, orocaecal transit time (OCTT), anorectal manometric profiles, and scores on the child behaviour checklist (CBCL) were evaluated.
Methods

SUBJECTS
In this study, 161 otherwise healthy patients with defecation disorders, aged [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] Localisation of markers on abdominal films relied on the identification of bony landmarks as described by Arhan et al. 26 Markers were counted in the right, left, and rectosigmoid regions, and mean segmental transit times were calculated as described.25 26 The normal range for segmental transit times were taken from the limits (mean (2 SD)) from a study of Arhan et al in healthy children.26 OROCAECAL TRANSIT TIME The method used to study OCTT was as described by van der Kley-van Moorsel et al. 27 Studies were performed after an overnight fast. End expiratory breath samples were taken before the ingestion of 10 g lactulose (20 ml of 50% solution) and at 15 minute intervals thereafter up to a maximum of 240 minutes.28 At all time points, measurements consisted of two samples taken one minute apart. The breath was collected in a 60 ml plastic syringe with a side hole and a mouthpiece at the tip opening.27 The hydrogen content of the expelled air was measured by the Hoekloos Lactoscreen27 and expressed in parts per million (ppm). The OCTT7 was defined as the <0-01 Large amount of stools (7-30 days) 68 (61) 15 healthy children (7-15 years, average 1 1 years; 10 boys and five girls).
Apart from a significant preponderance of boys in the encopresis/soiling group, children Is encopresis always the result ofconstipation? significantly more common in the encopresis/ soiling group. In the paediatric constipation group 13% of the children, six boys (8%) and seven girls (19%), did not have faecal incontinence.
ASSOCIATED SYMPTOMS
A large number of children with paediatric constipation experienced abdominal pain, although this was only found in a minority of encopresis/soiling children. A significantly higher proportion of encopresis/soiling patients had a good appetite compared with the paediatric constipation patients. There was no significant difference in frequency between the two groups regarding day or night, or both, urinary incontinence. The existence of urinary tract infection was not evaluated in this study.
ANORECTAL SYMPTOMS AND PHYSICAL EXAMINATION
By definition no faecal masses were palpable in the encopresis/soiling group. In the paediatric constipation groups, however, approximately a third revealed palpable abnormalities. On rectal examination the tone of the internal anal sphincter and voluntary contraction of the external anal sphincter was normal in the two groups. Anal fissures (only one in the paediatric constipation group) and haemorrhoids in the paediatric constipation (three) and encopresis/soiling (two) groups were rarely seen.
TREATMENT
In the paediatric constipation and encopresis/soiling group 59 and 28% of the patients respectively used laxative for long periods of time without success. The duration of the laxative treatment, including lactulose, mineral oil, and stimulant laxatives given by mouth or by enema, was 49 months (3-135 months) in children with constipation and 46 months (6-93 months) in the other group. In the paediatric constipation and encopresis/soiling group additional psychiatric treatment was given to 26% and 18% respectively. In the encopresis/soiling group most (62%) had never received any earlier treatment. In children with paediatric constipation this was only 39%. These nontreated children initially visited a doctor at a significantly older age, median 9 years (6-15 years) in the encopresis/soiling group, compared with 8 years (5-14 years) in the paediatric constipation group. Separation within the paediatric constipation and encopresis/soiling group into those receiving laxative treatment and those who were not treated before did not show any significant difference in the clinical features, except for a significantly higher frequency in large amount of stools (7-30 days) in the untreated paediatric constipation patients.
COLONIC TRANSIT TIME Table 2 shows the different segmental and total CTT values. Total CTT was significantly higher in the paediatric constipation group compared with the encopresis/soiling group.
In 56 of 111 paediatric constipation patients the total CTT' was within the normal limits.26 In 22 patients with paediatric constipation with total CTT >62 hours a significant delay in transit occurred in the rectosigmoid only, whereas significantly increased transit times in all segments were observed in 14 paediatric constipation patients. In the encopresis/soiling group 44 patients had a total CTT within the normal range. In five encopresis/soiling patients with a total CTT >62 hours, the accumulation of markers occurred in the rectosigmoid.
OROCAECAL TRANSIT TIME The OCTT (median and range) in paediatric constipation, encopresis/soiling, and controls was 60 (30-180), 60 , and 60 (30-120) minutes respectively. In the paediatric constipation group eight children (7%) were classified as non-hydrogen producers, whereas in the encopresis/soiling group only two children (40/o) had breath hydrogen peaks <10 ppm above baseline values throughout the three hour test period. All healthy controls were hydrogen producers with breath hydrogen peaks of > 10 ppm above baseline values.
ANORECTAL MANOMETRY
In 31 paediatric constipation children with extreme faecal retention, disimpaction with enemas was performed daily during the week before manometry to guarantee an empty rectal ampulla and to standardise the anorectal measurements for all patients. No enemas were given on the day of manometric measurements. The remaining patients required no enemas before manometry. Table 3 shows that all manometric parameters were comparable between the two patient groups, apart from a significantly higher threshold of sensation (p=0008) in children with paediatric constipation. Maximum anal resting tone was significantly higher in the encopresis/soiling group (p=0 04) than controls. Only the paediatric constipation group required significantly larger balloon volumes to provoke a rectal sensation (p=0 02) compared with healthy controls. In encopresis/soiling patients this threshold was even lower than in controls. Significant higher balloon volumes were needed in the two patient groups compared with control children (p=0-02 and p=0-02 respectively) in eliciting the rectoanal inhibitory response. The defecation dynamics were abnormal in 59% and 46% in the paediatric constipation and encopresis/soiling groups respectively and were significantly different from controls (p<0-001). All children exhibited a rectoanal inhibitory reflex on balloon distension.
SUBDIVISION OF PATIENTS
Subdivision of the constipated group of children (paediatric constipation) into those with and without faecal incontinence and subsequent comparison with the encopresis/ soiling group yielded no differences in the above mentioned clinical features, transit times, and manometric results, as presented in tables 1-3. Similarly, no significant difference was found between those children with paediatric constipation with faecal incontinence and those without faecal incontinence. These findings allow the separation into only two groups.
CHILD BEHAVIOUR CHECKIUST
On the CBCL, children with paediatric constipation and encopresis/soiling showed high percentages (38-5% and 44.2% respectively) in the clinical range of behavioural problems, but no significant difference was found between the two groups. In the two groups these scores for behavioural problems differed significantly (p<001) compared with the 10% abnormal clinical range found in control children.
Discussion
It is generally believed that encopresis is secondary to constipation; Levine, in particular, suggested this association.' A pilot study, however, implied the existence of a group of children with encopresis without evidence of constipation.29 In this study we show that such children form a distinct group among patients with defecation disorders, with discrete clinical and manometric features and normal CTT. In these children solitary encopresis is the most important clinical sign.
Most parents of these children, especially in those with primary encopresis, postponed an initial visit to a doctor for many years, despite the humiliation. Many parents were unaware of the existence of encopresis as a common childhood problem and ascribed it to laziness, inattention, poor hygiene, or stress; shame and cultural taboos were other common reasons for this delay. In contrast, infrequent defecation appeared to be a more threatening and more recognisable disorder and therefore parents of children with paediatric constipation consulted a doctor earlier.
Levine has provided an age dependent list of potential risk factors for encopresis, based on constitutional predispositions, circumstances, of environment, and critical life events.' Nevertheless, only in a minority of patients in this study could these factors be identified. In most children the cause of constipation or encopresis, or both, was unknown. More importantly, and in contrast with general opinion, encopresis or soiling alone was not often associated with too coercive and too early bowel training as these children were less and later toilet trained than the paediatric constipation group. It is possible that changed cultural opinions and behaviour about bowel training explains the differences between our findings and the previous studies.
In children with constipation, the retention of stools often leads to a vicious circle in which the rectum is increasingly distended by abnormally firm faecal contents.' The infrequent passage of these hard and large amounts of stools induces pain during defecation, inhibition of voluntary efforts, and results in abnormal sphincter contraction during defecation. Finally, chronic rectal distension causes soiling, sometimes encopresis, loss of rectal sensitivity, and hence a normal urge to defecate.20 35 36 Levine stated that in most children with faecal incontinence a plain radiograph of the abdomen would unmask extensive faecal retention.' This study shows that a third of the children referred for faecal incontinence show*ed no signs of constipation. Almost all encop*sis/soiling children defecated daily, resulting in significantly fewer constipation associated complaints -for example, abdominal pain and poor appetite. Importantly, and in contrast with children with paediatric constipation, encopresis/soiling patients exhibited no abnormalities on abdominal and rectal examination. Furthermore, no aberrations were found on radiographic examination in most encopresis/ soiling patients using Barr scores, suggesting that children with encopresis/soiling form a distinct group of patients.37
The existence of night time soiling, the loss of loose stools in pyjamas, was significantly higher in the paediatric constipation group than in children with encopresis/soiling. In nearly all instances this was correlated with severe faecal impaction and extreme prolonged total CT (>100 hours). have normal bowel movements daily. It is unclear whether children with rapid colonic transit and solitary encopresis without other symptoms of constipation may be helped by suppression of intestinal motility rather than laxative treatment. Interestingly, colonic inertia, slowing of markers through all colonic segments, was only found in paediatric constipation children. 48 49 No significant differences were found in OCT in all children studied, suggesting no aetiological role of the small bowel in constipation or encopresis, or both, as described previously. 50 Studies of anal sphincter pressures in constipated children with or without faecal incontinence have been contradictory; maximum anal resting tone has found to be increased, decreased, or not different from controls.2' 22 [51] [52] [53] The hypertonicity of the anal canal, as found in the encopresis/soiling group only, is uxiexplained. Arhan et al suggested that hypertonicity of the anal canal could lead to outlet obstruction. '7 In the encopresis/soiling group, however, no such correlation could be found when rectosigmoid transit time and maximum anal resting tone were analysed. Similarly, no such correlation could be found in patients with paediatric constipation, despite a significant slowing of markers in the rectosigmoid in this group. Therefore it seems unlikely that anal resting tone is an important factor in the pathophysiology of outlet obstruction in children with constipation or faecal incontinence, or both.
The threshold of sensation in children with paediatric constipation was significantly higher than in controls and, as stated before, most likely the result of faecal impaction.'9-2' 54 Surprisingly, the balloon volume needed to provoke rectal sensation in children with encopresis/soiling was even lower than in controls, suggesting that patients with encopresis/soiling are able to perceive normal rectoanal stimuli. Furthermore, none of these children had faecal impaction on rectal examination and most showed normal total CTT on marker studies. In most of those with encopresis/soiling 'accidents' happened after 3.00 pm, whereas in paediatric constipation children lost faeces any time during the day. Children with encopresis/soiling commonly trace the failure to 'no time to go to the toilet' or, 'I could not leave my computer game', or 'I did sense the urge, but I was just too late', suggesting that these children deny or neglect their normal and appropriate physiological stimuli. Interestingly, many children with encopresis/soiling initially stated an absence of any sense or urge to defecate.
In the two groups a high percentage of children showed a paradoxal anal response to straining -that is, contraction rather than relaxation of the anal sphincters on defecation attempts. This phenomenon was earlier reported to occur in up to 55% of children and adults with defecation disorders.22 23 55 The cause of this pelvic floor dyssynergia is unknown. In children with paediatric constipation it is suggested that the pain related to the defecation of large, firm stools may result in unconscious contraction of sphincters to avert or stop pain during defecation.22 56 Encopresis/soiling patients had, however, except for two children, no history of constipation and none reported the periodic passage of large amounts of stools. They had significantly less pain during defecation and significantly more normal stools than children with paediatric constipation, suggesting that anal pain is not the only reason for abnormal expulsion patterns. In addition, within the encopresis/soiling group, rectosigmoid transit time did not differ among the children with normal or abnormal defecation dynamics, whereas in children with paediatric constipation, abnormal defecation dynamics were significantly associated with slowing of markers in the rectosigmoid (p=0 03) compared with those children with paediatric constipation who had normal dynamics (data not shown). Loening Baucke showed a decrease in rectosigmoid motility in chronically constipated children. 57 Thus, in patients with paediatric constipation abnormal defecation dynamics are related to the slowing of rectosigmoid transit time and decreased rectosigmoid motility. In contrast, abnormal defecation dynamics in children with encopresis/soiling did not result in prolonged rectosigmoid or total CTT, nor did it lead to abnormal defecation frequencies. This suggests that these children, despite a pathological defecation technique, are able to produce complete or nearly complete bowels. As mentioned above, children with encopresis/soiling often begrudge the time necessary to visit the toilet and consequently lose some of their bowel contents during play. We suggest that after they sense the urge to defecate they let go their first stools and subsequently contract their voluntary sphincter muscles firmly. By doing this daily, they unconsciously develop abnormal defecation dynamics.
On the CBCL we observed that children with paediatric constipation and encopresis/soiling had a significantly higher incidence of behaviour problems than a normative sample of non-referred Dutch children. Loening Baucke et al 58 and Wald et al 22 showed similar high percentages for behaviour problems in children with constipation and encopresis in 500 o and 450 respectively. Currently a prospective study is being conducted, using the CBCL before and after treatment, to analyse whether constipation or encopresis, or both, leads to behavioural problems or vice versa.
This study illustrates the importance of the interpretation of clinical symptoms, the use of marker studies, and the value of anorectal manometry in children with defecation disorders. Not all children will present with infrequent painful defecation associated with abdominal pain and poor appetite. This study indicates that children reporting encopresis with normal defecation frequencies, without associated symptoms of constipation, with normal CTTs and normal threshold of anal sensation probably form a distinct entity among children with defecation disorders. In our, as yet, limited experience these children respond favourably to behavioural treatments such as biofeedback training.
